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SEX MORPH DESCRIPTIONS OF MALOSMA LAURINA (ANACARDIACEAE),
A POLYGAMODIOECIOUS SPECIES

Gary B. Perlmutter
151 North Lomita Avenue, Ojai, California 93023 U.S.A.

ABSTRACT

In 1994-1998 | examined laurel sumac (Malosma laurina) shrubs in
Matilija Canyon, Ventura County, California for sex-identifying
characteristics, augmented by study of herbarium specimens. Malosma is
confirmed as polygamodioecious with detailed descriptions of staminate,
andromonoecious and pistillate sex morphs at the individual, inflorescence,
flower and organ levels. Characteristics are presented for identifying sex
morphs of individuals in the field.
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INTRODUCTION

Malosma laurina (Nutt. ex T. & G.) Nutt. ex Abrams (laurel sumac) is a large,
evergreen shrub found commonly in coastal sage scrub and chaparral in southern and
Baja California. Although it has been described as polygamous or polygamodioecious
since its first published treatment (Torrey & Gray 1838; Brewer & Watson 1876;
Abrams 1911; Barkley 1937; Wilken 1993), descriptions of unisexual and bisexual
flowers or other sex-identifying characteristics of individual plants are largely lacking.
The only distinctive description is of pistillate plants, from Engler (1883). The
purpose of this study is to provide detailed descriptions of flower and inflorescence
morphology, to verify the breeding system of M. laurina as polygamod:oecnous and
provide a tool for identifying sexes in the field.

STUDY SITE

Field studies were conducted in Matilija Canyon, just west of the junction of
Matilija Creek and its Upper North Fork, in the eastem end of the Santa Ynez
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Mountains at 490-670 m, 29 km NNW of Ventura, California (34° 03’ N, 119° 22’
W). Located 17 km from the coast, this areais in the Transition Climate Zone (Bailey

1966), influenced by a mixture of maritime and continental air masses (Hickman
1993). AtMatilijaDam, 7 km ESE, mean annual rainfall was 91.4 cm for 1950-1985.

Mean January minimum and August maximum temperatures were 3.8 and 33.3°C,
respectively. Topographically, the area includes the canyon floor and a south-facing
slope. The vegetation is a mosaic of chaparral dominated by Adenostoma
fasciculatum, Ceanothus crassifolius, and M. laurina, ranging in height from 1-3
meters. Fire history includes burns in 1985 and 1993.

METHODS

While tracking inflorescences (or “thyrsi,” after Barkley [1937]) of twenty study
plants for a phenology study in 1994, I discovered differences in flowers and
differential fruiting both in timing and production among individuals. This allowed the
classification of individual shrubs as “staminate,” “pistillate,” and “andromonoecious”
(the lattermost following Richards [1986]). Three voucher specimens representing
shrubs of each above sex (G.B. Perlmutter s.n. [1995] each) were deposited at
SBBG. In 1995, I measured lengths and widths of twenty thyrsi (five replicates from
four staminate and four pistillate plants each) in the field and analyzed them using the
Student’s t test to determine significant differences between the two sets. In 1997,
flowers were examined on plants of each of the three sexes, noting qualitative
morphological characteristics.

For quantitative analysis at the organ level, anthers of four staminate and two
pistillate herbarium specimens at SBBG (n, = 10) were measured. The resulting six
data sets were then tested for differences by single factor ANOVA (Model I) followed
by Tukey multiple comparison tests (Zar 1984). Staminate specimens included
Hoffman s.n. (1927), Philbrick s.n. (1972-1973), Pollard s.n. (1969), and Pollard
(1968); pistillate ones were Murphy & Newman s.n. (1981) and Ackley s.n. (1928).
Level of significance for all statistical tests were set a priori at 0.05.

In 1998, fertilization tests were conducted on one andromonoecious and one
pistillate shrub. On each plant one thyrsus was left unbagged and untreated to serve as
a control; experimentally manipulated inflorescences were bagged to prevent natural
pollination by insects. On the andromonoecious shrub two bagged inflorescences
were tested for self-pollination (flowers were artificially pollinated by lightly brushing
the inflorescence with a small paint brush, using pollen from the same flowers), and
two others on this same plant were bagged only to test for self-fertilization by
autogamy. Two thyrsi on the pistillate plant were similarly bagged only to test for
apomixis.  Inflorescences were checked weekly for health and reproductive
development. Any thyrsi showing disease were terminated early. Otherwise, tests
were ended when fruits matured, at which time they were collected to determine
fruiting success by dividing their fruit number by an estimated bud number for
inflorescences of similar size. Bud number estimates were developed from a linear

regression equation (y = 49.221x - 518.31) relating panicle size (x = length x width,
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in cm?) with bud number (y), from a sample of 20 inflorescences with size and
corresponding bud number ranges of (22.5 - 102 an®) and (804 - 5,698 buds),
respectively. The regression equation was from a highly significant correlation of the
two above variables (r* = 0.88, p < 0.01).

RESULTS

Individual level. Sexes were distinguishable at flowering and fruiting. Pistillate
shrubs had pinkish inflorescences in flower; producing full infructescences upon one
week after flowering. Staminate plants were observed to have yellowish thyrsi, which
fade to tan one to two weeks after anthesis. Andromonoecious individuals appeared
indistinguishable from staminate ones upon flowering, but later produced an estimated
0-25% fruit per individual (two plants had only one fruit observed) 3 weeks later than
pistillate shrubs. (Fruiting in these plants varied among years, some not producing
fruits in certain years [pers. obs.]).

Inflorescence level. Pistillate shrubs had inflorescences with mean (+ SE) lengths
of 8.4 (¢ 0.5) cm (range 4.0-12.0 cm, N = 20) and mean (¢ SE) widths of 4.8 (+ 0.3)
cm (range 2.0-7.0 cm, N = 20). Mean (+ SE) thyrsus lengths and widths of staminate
and/or andromonoecious (i.e., male-fertile) plants were 10.9 (+ 0.6) cm (range 7.5-
13.5, N = 20) and 7.2 (¢ 0.5) cm (range 4.5-14.0 cm, N = 20), respectively. Both
lengths and widths were larger among male-fertiles (one-tailed Student’s t tests, p <
0.005 and p < 0.001, respectively).

Flower level. Three flower types were identified: pistillate, staminate, and
bisexual. In pistillate flowers pistils were reddish, with styles extending above the
level of the corolla. Anthers lacked pollen, appeared pale yellow and smooth, and
were borne on filaments which did not extend beyond the corolla. Pistillate flowers
were uniform throughout the plant.

Staminate flowers had shorter pistils, which lacked color and were often obscured
by clustered stamens. Anthers produced pollen, appeared bright yellow, and the
filaments extended well beyond the corolla. Staminate flowers often dominated the
inflorescence, either occurring exclusively or mixed with bisexual flowers.

Bisexual flowers had reddish pistils like pistillate flowers. Stamens radiated from
each carpel, having anthers which produced pollen. Fruits developed three weeks later
than those on pistillate shrubs. Bisexual flowers occurred variably (up to 25%) in
inflorescences with staminate flowers, sometimes singly on a whole plant (pers. obs.).
Likewise, one to nearly all thyrsi with mixed flowers were observed on an apparently
staminate plant.

Self-fertilization tests resulted in only the pistillate control inflorescence producing
fruit: 16 drupes out of an estimated 1,586 buds or 1% fruit success. This is
representative of the overall fruit success of the shrub (pers. obs.). The
andromonoecious control inflorescence was likewise representative of that plant, with
near complete . failure of fruit development.  Therefore, the pistillate results
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demonstrated non-apomixis and the andromonoecious results implied self-
incompatibility.

Organ level. Anther lengths ranged 0.6-1.5 mm overall, ranging 0.6-0.8 mm
among pistillate flowers and 1.0-1.5 mm among staminate flowers. The ANOVA test
revealed differences among specimens (among ms = 1.02, among df = 5, p < 0.005,
N = 60), which were consistent between sexes (Tables 1 and 2).

DISCUSSION

The breeding system of Malosma laurina is confirmed to be polygamodioecious, as
described by Barkley (1937). Polygamodioecy is defined as functionally dioecious
plants having few hermaphroditic flowers on otherwise staminate or pistillate
individuals (D. Young, pers. comm.). In this case, perfect flowers occurred only on
predominately staminate shrubs. Male-sterility and female-sterility in M. laurina is
based on the observation of underdeveloped organs of the opposite sex, rendering
them sterile by failing to mature and function reproductively. Previous to this study,
the only published account of stunted organs in M. laurina is by Engler (1883), which
my findings confirm and elaborate upon. This functional stenlity in morphologically
hermaphrodite flowers is also found in other members of the Anacardiaceae such as
Toxicodendron diversilobum (= Rhus diversiloba) in Jepson (1925) and Rhus
integrifolia and R. ovata (Young 1972). It is possible that the breeding system in M.
laurina is digenic, as postulated by Charlesworth & Charlesworth (1978). Further
study is needed.

Using the descriptions here provided, Malosma individuals can be readily sexed in
the field. Pistillate shrubs can be easily identified by the pinkish color of
inflorescences in flower and later by heavy production of fruit. To discem an
andromonoecious plant from a staminate one, close examination of thyrsi is necessary
1o locate bisexual flowers or infrequent fruit. The presence of few fruits is easier to
identify a plant as andromonoecious, but this characteristic should not be used alone,
as an absence of fruit may be a result of pollination failure and not necessarily
indicative of complete female-sterility. Therefore, it is recommended that a
combination of flower and fruiting observations be used in sexing a male-fertile shrub
as either staminate or andromonoecious.
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Table 1. Means and standard errors of Malosma laurina anther lengths from six
ranked SBBG specimens (n; = 0). Ranking was for Tukey multiple comparison
tests (Table 2).

Rank Specimen Mean (+SE) in mm
Stam. 1 H.M. Pollard s.n. (1968) 1.1 (20.04)
Stam. 2 R.N. Philbrick s.n. (1972-1973) 1.2 (20.03)
Stam. 3 R. Hoffman s.n. (1927) 1.3 (+0.05)
Stam. 4 H.M. Pollard s.n. (1969) 1.4 (£0.02)
Pist. 1 | T. Murphey / J. Newman s.n. (1981) 0.7 (x0.02)
Pist. 2 M.N. Ackley s.n. (1928) 0.7 (£0.04)

Table 2. Tukey multiple comparison tests of Malosma laurina anther lengths from
six SBBG specimens (n; = 10).

Comparison p value
Stam. 4 vs. Pist. 1 <0.001
Stam. 4 vs. Pist. 2 <0.001
Stam. 4 vs. Stam. 1 <0.001
Stam. 4 vs. Stam. 2 <0.05
Stam. 4 vs. Stam. 3 ns
Stam. 3 vs. Pist. 1 <0.001
Stam. 3 vs. Pist. 2 <0.001
Stam. 3 vs. Stam. 1 <0.001
Stam. 3 vs. Stam. 2 ns
Stam. 2 vs. Pist. 1 < 0.001
Stam. 2 vs. Pist. 2 <0.001
Stam. 2 vs. Stam. 1 ns
Stam. 1 vs. Pist. 1 <0.001
Stam. 1 vs. Pist. 2 <0.001
Pist. 1 vs. Pist. 2 ns
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